A chorionic bump was initially considered a sonographic finding associated with a guarded prognosis, with the initial study by Harris et al 1 reporting a live birth rate of less than 50%. However, more recently, higher live birth rates have been noted. For example, in a recently published matched case-control study, Sana et al 2 found that 62% of patients with chorionic bumps had live births. The contrast between the initial and most recent numbers has been an impetus for further investigation. In addition, given the clinical rarity of chorionic bumps, estimated to be approximately 1.5 to 7 per 1000 pregnancies, 1,2 there has been interest in using magnetic resonance imaging or pathologic analysis when available to assess whether hypotheses about the etiology-namely, that they represent a hematoma or hemorrhage-are true.
Some of the difficulties in drawing definite conclusions about the effect of a chorionic bump on pregnancy viability are based on small sample sizes in individual research studies on this topic and the heterogeneity of study designs implemented. For this reason, a critical appraisal of the chorionic bump literature was warranted. The purpose of this systematic review and meta-analysis was to determine the association between a chorionic bump and live birth rate.
Materials and Methods

Methodological Approach
We referred to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement as a guide for the methodological approach in this study. 7 We acknowledge that the study presented here was a relatively small meta-analysis, but we used the above guidelines to ensure that the studies selected were of high quality.
Study Eligibility Criteria
Studies with a chorionic bump and its association with the live birth rate were eligible. Specific inclusion criteria were as follows: (1) English language manuscripts; and (2) original prospective or retrospective research studies.
Information Sources and Search
A systematic search was performed, with potentially relevant articles found by searching several biomedical electronic databases, including PubMed, Ovid MEDLINE, EMBASE, and the Cochrane Library. Results were supplemented with data from our own institution. 8 The search term used was "chorionic bump."
Study Selection and Data Collection Process
All eligible manuscripts were screened by a single reader based on the title and abstract for possible inclusion in this study. These manuscripts were reviewed in their entirety by 2 readers to determine final inclusion, with disagreements resolved by consensus. Qualitative and quantitative study data were extracted from selected studies by 2 independent readers using a predetermined data collection template.
Operational definitions for our variables of interest are as follows: (1) vaginal bleeding: defined as first-trimester bleeding (after the period of implantation at 3-4 weeks) 5 ; (2) infertility history, defined as the use of infertility therapy for a past or present pregnancy, according to electronic medical review of cases by the authors of each study 1 ; (3) normal first-trimester sonographic findings, defined as a potentially viable intrauterine pregnancy with a gestational sac, a yolk sac, and an embryo with cardiac activity 9 ; and (4) live birth, defined as vaginal or cesarean delivery of a neonate who survived.
Statistical Analyses
A fixed-effects model was used if studies were found to be statistically homogeneous; otherwise, a random-effects model was chosen. Heterogeneity across studies was examined by the Breslow-Day method, with P < .05 as the threshold for statistically significant heterogeneity. We first examined pooled estimates for the mean difference in live versus no live births for maternal age (years) and gestational age (days) for all 3 available studies. Also, for all 3 studies, we examined pooled odds ratios (ORs) with continuity correction to determine the relationship between live birth and the presence of vaginal bleeding. The Sana study was limited in reported information and was therefore excluded from the subset analyses. As a subset analysis, we examined the pooled mean difference of live birth versus no live birth for bump volume (units). Finally, as a subset analysis, we examined the pooled ORs for the relationships between live birth and both history of infertility and the presence of a normal scan.
Results
Study Selection
A total of 5 articles were initially screened, of which 2 potentially eligible articles were selected for further review. Of these 5 articles, 3 did not meet inclusion criteria, as they were isolated case reports. Of the remaining 2 articles, both were included in the final systematic review in conjunction with study data from our institution, as previously mentioned in "Materials and Methods." Two of 3 of these studies (Harris and Arleo) reported chorionic bump patient data in a fashion amenable to meta-analysis, whereas 1 study (Sana) reported their chorionic bump patient data without details of all gestations available; thus, it could not be included in the subset analysis.
Qualitative Assessment and Study Characteristics
Of the 3 original studies (Harris, Sana, and Arleo) meeting eligibility for review, 2 had case-control study designs (Harris and Sana), and 1 was a prospective observational case cohort study (Arleo) . Two studies were conducted in the United States (Harris and Arleo) and the remaining study in England. A total of 119 unique pregnant patients with chorionic bumps with follow-up information through delivery were included. Most patients in these studies had single intrauterine pregnancies, with 1 set of twins in the Harris study, 2 sets of twins in the Sana study, and 2 multiple pregnancies at our institution (1 set of twins and 1 set of triplets).
Meta-analysis Results
For pooled mean differences of maternal age, there was a trend toward a significant difference, with maternal age being higher in the live birth group compared to the no-live birth group (P = .069; Table 1 ). For pooled mean differences of gestational age, there was no significant difference in gestational age between live birth and no-live birth groups (P = .285; Table 2 ). For comparison of pooled ORs for relationship between live birth and vaginal bleeding, a random-effects model was used. There was no significant relationship found between vaginal bleeding and live birth (P = .857; Table 3 ). Table 4 shows the subset analyses and a categorical outcome summary. For the subset analysis of pooled mean difference in bump volume, there was no significant difference in bump volume between live birth and no-live birth groups (P = .198). For the subset analysis of pooled ORs for the relationship between live birth and history of infertility, there was no significant relationship found (P = .186). For the subset analysis of pooled ORs for the relationship between live birth and a normal scan, a randomeffects model was used. There was no significant relationship found between a normal scan and live birth (P = .198).
Subset Analyses
Discussion
The purpose of this study was to determine the association between a chorionic bump and the live birth rate. The principal findings, based on this meta-analysis of 119 pregnant patients with chorionic bumps, were that the presence of a chorionic bump was associated with an overall live birth rate of 62% (74 of 119), with a subset analysis of otherwise normal pregnancies suggesting an even higher live birth rate (83% [42 of 51]). In addition, no significant relationship between chorionic bump volume, vaginal bleeding, or history of infertility and live birth was found. Our interpretation of these findings is 2-fold. First, whereas the presence of a chorionic bump is certainly an abnormality in an early pregnancy, the prognosis may not be as guarded as originally thought (<50%). 1 Since chorionic bumps occur so rarely, meta-analysis can provide additional insight into risk for the pregnancy. Second, although there was no statistically significant relationship between chorionic bump volume, vaginal bleeding, or history of infertility and live birth in this meta-analysis, this finding may have been a factor of very extreme ORs with wide confidence intervals (CIs), which may have been due to insufficient power instead of truly no relationship.
The overall live birth rate of 62% in this meta-analysis (n = 119) is consistent with the rates reported by Sana et al 2 (n = 52; live birth rate, 62%) and Arleo et al 8 (n = 52; live birth rate, 65%). The discrepancy from the first study by Harris et al 1 (n = 15; live birth rate, <50%) is likely due to differences in sample size. We looked at the independent variables of chorionic bump volume, vaginal bleeding, and infertility because previous investigators examined these factors, although our study was not designed specifically to analyze this issue, and we found insufficient statistical evidence to claim an association with any of the characteristics. For example, Harris et al 1 initially looked at vaginal bleeding and infertility history as relevant patient characteristics. Then, in the study by Sana et al, 2 the control group was matched by multiple factors, including vaginal bleeding at presentation, because of the suggestion that this characteristic was associated with the risk of early pregnancy loss. 10 
